A novel method of repeated hepatic dearterialization was evaluated in five patients with multiple metastases from gastric cancer in both hepatic lobes. After gastrectomy with extensive lymph node dissection (R2/3), all patients underwent implantation of a vascular occluder around the hepatic artery. Cannulation ofthe hepatic artery was added for later chemotherapy. The hepatic artery was occluded repeatedly for hour twice daily in combination with intrahepatic infusion ofanticancer drugs for as long as possible. Three offive patients demonstrated marked tumour regression with unexpectedly long survival (16 months in two patients and one still alive at 15 months). Carcinoembryonic antigen (CEA) levels decreased to almost normal in four patients who had initially high levels. The present experiences seems to indicate that long survival can be hoped for in patients with advanced gastric cancer with unresectable liver metastases.
INTRODUCTION
The prognosis of gastric cancer has become much better in Japan than in Western countries, mainly because ofthe increasing proportion of "curative resections" because of earlier detection of the disease 1. However, advanced gastric cancers with peritoneal dissemination, hepatic metastases or widespread nodal involvement are also not infrequent in our country and the prognosis is still dismal for such patients. In advanced gastric cancer, liver metastases is one ofthe most ominous signs for prognosis and the most common site of involvement3. Natural history ofgastric cancer with the extensive liver metastases is less than two months4. This report describes our experience of five patients with gastric cancer who had unresectable multiple liver metastases, treated by a novel method of repeated hepatic dearterialization after aggressive resection of the original lesions.
Between April, 1989 and February, 1992, five patients, four men and one woman, were treated by repeated hepatic arterial occlusion with intra-arterial infusion ofanticancer drugs. The ages ranged between 52 and 73 years old. All patients had multiple liver metastases from gastric cancer without peritoneal dissemination. The liver tumours were found synchronously in four patients and metachronously in one (Table 1) .
Operative technique
Gastrectomy with R2-R3 lymph node dissection was performed in all patients. Four patients underwent partial gastrectomy and the other total gastrectomy. Hepatic bisegmentectomy (VI and VII) was performed in one patient, with multiple liver recurrence after six months. Implantation of vascular occluder was performed simultaneously in four patients, and metachronously in one patient. After dissection of all liver attachments, the 
CASE REPORTS Case 1
This 59-year-old man had multiple liver metastases from gastric cancer. Both lobes of the liver were involved with tumours. The primary gastric cancer was located in the antrum and partially invaded the duodenum. There was no peritoneal dissemination but involvement ofregional and other intra-abdominal lymph nodes such as para-aortic, hepatoduodenal and retropancreatic. He underwent partial gastrectomy, and extensive dissection of these lymph nodes. A vascular occluder was placed round the common hepatic artery and the cannula inserted. Hepatic arterial occlusion was started 8 days after operation for one hour twice a day and repeated for nine months. The occlusion time was reduced to once a day for a further three months. Intra-arterial infusion of MMC in a dose of 24 mg and 5-FU, 500 mg was added on the 8th postoperative day (POD). At 22 POD, the same doses were administered. From 28 POD for the next 12 days, 5- FU in a dose of250 mg/day was infused daily. HCFU, 300 mg/day was given orally for 10 months after his discharge from hospital. Four months after the start oftreatment, all tumours had became cystic lesions and showed 77 per cent reduction on CT scan. Serial CEA level became normal from 105 ng/ml at 3 POD to 0.6 ng/ml four months later. The occlusion therapy was continued by the patient at home. However, he died of extrahepatic recurrence in lymph nodes 16 months after the gastrectomy.
Case 2
This 52-year-old woman had numerous scattered metastases in both hepatic lobes. The primary gastric tumour was in the cardia. She underwent total gastrectomy with lymph node dissection including the left gastric, splenic, celiac and common hepatic arterial regions. Microscopic metastases were found in the regional and splenic nodes.
Implantation ofthe vascular occluder and the cannula was also performed. The occlusion therapy for hour twice a day was started at 5 POD and continued for year. MMC, 10 mg and 5-FU, 250 mg were administered intra-arterially at 11 POD and the infusion of 5-FU in a dos of250mg/day was repeated for 19 consecutive days. She repeatedly had these cytotoxic drugs, total doses ofwhich were 46 mg for MMC and 19750 mg for 5-FU as an out-patient. Oral administration ofHCFU 300mg/day was also added from 3 months to 5 months after operation. Five months after the therapy started the multiple metastatic lesions in the entire liver almost disappeared and all the residual lesions were cystic (Fig. 2) The value ofCEA decreased from 75.4 ng/ml to 4.6 ng/ml by the same time. She lived a normal life and continued the occlusion therapy at home for a year. She however died owing to intra-abdominal lymph node and bone metastases though the hepatic tumours remained well controlled.
Case 3
This 72-year-old man underwent partial gastrectomy with R2 lymph node dissection. Lymph node metastases were not found histologically. For a massive metastasis in the right hepatic lobe, hepatic bisegmentectomy (segment VI and VII) was performed. However, 6 months after operation, multiple recurrences were found in the remnant liver. Implantation ofa vascular occluder and cannulation were performed. The occlusion therapy was repeated from 7 POD but it was ceased at 24 POD due to liver dysfunction. The hyperbilirubinemia required plasmapheresis at 41 POD and 63 POD. The occlusion therapy was restarted at 51 POD with an expectation that regression of tumours by the treatment would allow the liver function to recover. However, the patient died of systemic bleeding due to liver failure. Ironically, autopsy revealed total necrosis of all the hepatic tumours.
This case urged us to reconsider the indication and timing ofthe therapy.
Case 4
This 73-year-old patient underwent partial gastrectomy with R2 lymph node dissection. Microscopic invasion of the resected nodes was not seen. The liver was involved with numerous massive tumours in the both lobes. After hepatic dearterialization, the entire surface of liver was covered with a polyethylene sheath to prevent collateral development. The occlusion therapy was started from 8 POD in spite of a high total bilirubin 132 gm/1. The patient tolerated the procedure but CT scan revealed a left subphrenic abscess after 3 weeks therapy, which was drained the next day. However, he died due to liver failure triggered by the abscess.
Case 5
This 66-year-old man had undergone partial gastrectomy with R3 lymph node dissection. Regional and hepatoduodenal lymph node metastases were found histologically. A massive tumour occupied the right hepatic lobe and the numerous scattered metastases were seen in both lobes. The occlusion therapy was started at 8 POD. Intra-arterial infusions of MMC in a dose of 2 mg/day everyday and Epirubicin, 10 mg, twice a week were repeated for a month. Additional administrations were repeated thereafter. The ischemic therapy was also repeated for 4 months but then ceased due to rupture of the balloon occluder. Three months after the therapy, the massive metastasis in the fight lobe changed into a calcified lesion and other small tumours almost disappeared. The CEA level also decreased from 302 ng/ml at 13 POD to 10.7 ng/ml at 4 months. He is alive at 15 months after the initiation of the current therapy although minute lung metastases are present.
DISCUSSION
The concept oftransient hepatic dearterialization for liver tumours was first proposed in 19765, after a number of strategies such as hepatic artery ligation and hepatic dearterialization, in combination with or without anticancer drug infusion6-8. However, the result of conventional hepatic dearterialization was not satisfactory except for metastatic carcinoid disease in terms of survival and complication rates as compared with intra-arterial infusion of 5-Fluorouracil alone 1. This new method of repeated short-term occlusion of the hepatic artery was developed by Bengmark et al. 3 following studies showing that it can prevent hepatic arterial collaterals4. The possible implication of oxygen free radicals in this therapy was suggested by the same group5. Only two out of thirteen patients developed collaterals during the repeated temporary dearterialization and that at least six patients demonstrated the antitumour effect of this therapy3.
We have also used this method for unresectable primary and secondary liver since 1988 and now present five cases ofmultiple liver metastases from gastric cancer.
In all the five cases, tumour regression was obtained, among which three demonstrated more than 70% tumour reduction. The CEA levels also became normal or almost normal during the therapy in four patients. The remaining patient had a low CEA value at the start of the occlusion therapy (Fig.3) In these five cases, intra-arterial chemotherapy with such drugs as MMC, 5-FU, ADR and Epirubicin were combined with the ischemic therapy. For liver metastases from gastric cancer, however, there is no study clearly showing that regional chemotherapy with these drugs alone can exert such a dramatic effect as seen in our patients. To clarify whether the ischemic therapy had an effect additional to regional chemotherapy, a randomized trial is needed.
The propriety of extended resectional surgery for the palliation of advanced gastric cancer is controversial. Some authors warned that aggressive procedures for palliative resection should be avoided because oftheir high operative mortality rate 16,7. However, recent advances in surgical technique and postoperative care have markedly reduced the postoperative mortality in advanced gastric cancer 1,18. Moreover, there is little doubt that resection of the tumour provides a better prognosis than bypass 19 21 or intubation
The five patients presented here underwent extended resections including nodal involvement,
